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COMMUNICATION

Service in Vietnam and Risk of
Testicular Cancer

Robert E. Tarone,* Howard M.
Hayes, Robert N. Hoover,
Jeanne F. Rosenthal, Linda M.
Brown, Linda M. Pottern,
Nasser Javadpour, Kevin J.
O’Connell, Ray E. Stutzman

A recent study of military working
dogs serving during the period of the
Vietnam conflict reported a significantly
increased risk of testicular tumors and,
independently, testicular dysfunction in
dogs who served and died in Vietnam
(1). Because carcinogenic risk to the
dog can be a useful indicator of car-
cinogenic risk to humans (2-4), the pos-
sibility that Vietnam service led to an
increased risk of testicular cancer in
humans warrants investigation. To study
this hypothesis, we abstracted informa-
tion on military service from occupa-
tional histories generated in a previously
reported case-control study of testicular
cancer (5-8) and assessed the contribu-
tion of Vietnam service to testicular
cancer risk.

Subjects and Methods

Selected for this study were case sub-
jects aged 18-42 years, who had been
newly diagnosed with testicular cancer
between January 1, 1976, and June 30,
1981, and had been referred to one of
three Washington, D.C,, area hospitals
(i.e., the National Naval Medical Cen-
ter, the Walter Reed Army Medical
Center, and the National Institutes of
Health Clinical Center). Control sub-
jects were male patients at the same
hospital as the case subjects, but who
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were newly diagnosed during the same
period with cancers other than cancer of
the genital tract. Cancer control subjects
were chosen to avoid recall bias and
bias due to differences in referral pat-
terns (5-7). The control subjects were
matched to the case subjects on age (+ 2
years).

A standardized questionnaire was ad-
ministered to each study participant by a
trained interviewer. Information on
military service was abstracted from oc-
cupational histories developed using the
questionnaire (§). Response rates in the
study were 88% for case subjects and
90% for control subjects, with success-
ful interviews being obtained from 271
case subjects and 259 control subjects
).

Because cryptorchidism and low birth
weight (<5 1b) are both rare and strong
risk factors for testicular cancer (5,6),
all patients with either condition were
eliminated from the present study. The
analysis was further restricted to the 137
case subjects and 156 control subjects
born prior to 1955. Because of the
reported association between non-
Hodgkin’s lymphoma and Vietnam ser-
vice (9), 26 non-Hodgkin’s lymphoma
patients were further excluded from the
control group, resulting in 130 control
subjects for the study.

Results

Vietnam service was associated with
statistically significant, elevated tes-
ticular cancer risks of greater than
twofold in the entire study group,
among all veterans, or among only
veterans who served during the Vietnam
conflict (Table 1). Adjustment for
smoking status and educational status
had little effect on the odds ratios.
Twenty-nine percent of Vietnam-era
control subjects reported service in
Vietnam in this study, consistent with
published reports that 29%-33% of
American military personnel serving
during the Vietnam conflict were sta-
tioned in Southeast Asia (10). Although
the odds ratios did not vary significantly
with age at diagnosis, risk was greater
for case subjects diagnosed before the
age of 35; the odds ratios for Vietnam
service were 2.6 for case subjects diag-
nosed before 30 years of age, 3.0 for

case subjects diagnosed from 30 to 34
years of age, and 1.1 for case subjects
diagnosed after 35 years of age.

An analysis restricted to the 38 semi-
noma cases yielded an estimated odds
ratio associated with Vietnam service
among the entire study group of 1.8
(95% confidence interval = 0,6-5.1); P =
.30. A similar analysis restricted to the
99 nonseminoma testicular cancer cases
yielded an odds ratio estimate of 2.4
(95% confidence interval = 1.1-5.4); P =
025. Table 2, limited to military
veterans, summarizes the effect of Viet-
nam service on testicular cancer risk by
service branch. Risk was elevated in
Vietnam veterans who served in the
Army, Navy, and Air Force but not in
those who served in the Marine Corps.
The odds ratio for the Marine Corps did
not, however, differ significantly from
the odds ratios for the other service
branches.

Discussion

The twofold increased risk of tes-
ticular cancer observed in Vietnam
veterans in the current study is of the
same magnitude as that observed in
military working dogs who served in
Vietnam (/). Risk was greater for
younger Vietnam veterans, as was ob-
served in the dog study (/). Examina-
tion of available information on job
description, duty station, and dates of
service for Vietnam veteran case sub-
jects and control subjects provided no
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Table 1. Cases, controls, and odds ratio of testicular cancer associated with Vietnam service according to
military service status of study subjects

Vietnam service

Military service

status Yes No Odds ratio (95% CIy* Pt
Veteran or civilian
Cases 31 106 2.1 (1.0-4.4) .03
Controls 17 113
Veteran
Cases 31 60 2.5(1.1-57) 02
Controls 17 62
Vietnam-era veteran
Cases 31 37 2.3(1.0-5.5) .04
Controls 17 42
—————

*Analysis stratified on age at diagnosis (<30 y, 30-34 y, >34 y); conditional maximum likelihood es-

timate with exact 95% confidence interval (CI).
tTwo-sided exact P value.

Table 2. Proportion of Vietnam veterans among testicular cancer case subjects and control subjects ac-
cording to branch of military service, with odds ratio for service in Vietnam

Service branch Case Control Odds ratio (95% CI)* Pt

Army 19/44 9/31 2.8(0.8-10.5) 07

Navy 25 4/30 3.4(0.6-23.8) 14

Air Force 2/13 1711 1.8 (0.1-117.8) >9

Marine Corps 39 37 0.7 (0.1-7.9) >9
—— ———

*Analysis for Army and Navy stratified on age at diagnosis (see footnote for Table 1); conditional max-
imum likelihood estimate with exact 95% confidence interval (CI).

+Two-sided exact P value.

evidence implicating specific factors re-
lated to Vietnam service.

Many studies have examined cancer
mortality rates in Vietnam veterans (/-
17). One such study (/) reported a sig-
nificant fivefold excess of testicular
cancer deaths among Vietnam veterans,
and another study (12) reported nonsig-
nificantly elevated testicular cancer
death rates among Vietnam veterans
(proportional mortality ratios of 1.1 for
Army and 1.3 for Marine Corps), while
the remaining studies either have shown
no effect of Vietnam service (/3,/4) or
have not reported on testicular cancer
(15-17). Because the rate of survival
from testicular cancer is high, however,
mortality studies may not be powerful
or appropriate vehicles for examining
this association.

Cancer incidence studies relevant to
Vietnam service are fewer. The study of
Air Force veterans of Operation Ranch
Hand, the unit responsible for aerial
spraying of herbicides in Vietnam,
reported three testicular cancers among

995 Operation Ranch Hand veterans
who sprayed the herbicide agent orange
and no testicular tumors among 1299
Air Force veterans who were involved
in air transport in Southeast Asia (/8). A
study of the incidence of cancer in male
veterans who sought medical care from
the U.S. Department of Veterans Affairs
medical system during 1970-1982 re-
ported no overall excess risk of tes-
ticular cancer in veterans compared with
national cancer registry rates (/9). Tes-
ticular cancer rates were elevated in
veterans, however, from ages 20 to 32
years, and Vietnam veterans would be
heavily represented in this age cohort.
Impaired spermatogenesis and the
development of germ cell tumors may
have common risk factors (20,21). The
Vietnam Experience Study of the
Centers for Disease Control noted
diminished semen quality in Vietnam
veterans 15+ years after duty in Viet-
nam (22). Decreases in sperm con-
centration have also been reported in
selected Vietnam veterans from Texas

who were thought to have received high
exposures to agent orange (23) and in a
self-selected group of Vietnam veterans
claiming similar exposure (24). Evalua-
tion of the Operation Ranch Hand
veterans, however, showed no dif-
ference in sperm quality compared with
that in matched controls (25). Occupa-
tional exposure to 24-dichlorophen-
oxyacetic acid, a major component of
agent orange, has recently been
demonstrated to impair spermato-
genesis, with persistent sperm abnor-
malities indicative of permanent damage
to the germinal epithelium (26).
Although there is insufficient evi-
dence at this time to conclude that ser-
vice in Vietnam led to increased risk of
testicular cancer or testicular dysfunc-
tion in men, further study is clearly war-
ranted. More follow-up and more
detailed analyses of the Operation
Ranch Hand cohort may provide infor-
mation on the possible etiologic role of
agent orange in observed testicular ab-
normalities in Vietnam veterans. How-
ever, a study specifically designed to
assess the impact of Vietnam service on
testicular cancer risk would be required
to evaluate other possible risk factors
associated with Vietnam service.
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he Pediatric Branch, National Cancer Institute in

Bethesda, Maryland, has over two dozen active treatment

protocols for a wide variety of pediatric malignancies

including diseases such as acute leukemia, non-

Hodgkin's lymphoma, Ewing's sarcoma, osteogenic

sarcoma, rhabdomyosarcoma, neuroblastoma and brain

_ tumors. There is also an active treatment program for
children with HIV disease. 'T'he Pediatric Branch has a 26-bed
inpatient unit and extensive outpatient services including “day
hospital” facilities. Children with newly diagnosed or recurrent
malignancies, may be eligible for treatments.

Empbhasis 1s placed on maintaining close communication and coop-
eration with referring physicians. For more information on patient
oncology or HIV referrals, please call collect (301) 402-0696.
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